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tions under local anesthesia, and adding inhalation anesthesia as soo11 
as one's limit is reached in any particular procedure will be found 
to be the mean~ of developing the technical ability of the operator, 
and general anesthesia will be found necessary less and less often. 
On the other hand, should the patient be anesthetized with gas or 
ether before the local anesthetic is injected the opposite tendency is 
more likely perhaps to be noted, and one's ability to develop a local 
anesthesia technic is apt to be somewhat retarded. 
In conclusion, I would state that the most ideal condition which has 
presente.d itself to us for the performance of surgical operations has 
been brought about by the preliminary use of morphine, combined with 
magnesium sulphate, and the establishment of perfect local anesthesia. 
By this means psychic incompatibility is practically eliminated, al-
though in a large percentage of cases the psychic element has seemed 
to us to be of minor importance. lVI:ixed anesthesia has many points 
of advantage. My feeling is that local anesthesia alone, or combined 
with gas, or with the judicial use of morphine and magnesium sul-
phate, offers special advantages over other forms of anesthesia now 
in use. 
2435 BRYANT AVENUE SOUTH (For discussion, see }J. 431.) 
URETERAL OBSTRUCTION* 
THE FAILURE TO RECOGNIZE URETERAL OBSTRUCTION A FREQUENT 
CAUSE OF UNNECESSARY OPERATIONS 
BY K. I. SA:~ES, M.D., F.A.C.S., PITTSBURGH, PA. 
B EFORE taking up the subject of the paper let me describe briefly the anatomy of the ureter and the etiological factors of ureteral 
obstruction. 
The ureter is an extraperitoneal organ. Its walls are thin and col-
lapsed when empty; but, under pressure, are capable of great dilatation. 
It is loosely connected with the underlying· structures, especially, in its 
a.bdon1ii1al portion. At the bri1n of the pelvis the ureter lies directly 
on bone, while above and below the brim it is in contact with soft 
structures. It has three constricted areas. The first and most con-
stricted one is at about the ureteropelvic juncture, accentuated by the 
renal fascia passing over it; the second, the least constricted area, is at 
the pelvic brim, and the third at the ureterovesical juncture. The nerve 
supply of the ureter is derived from the renal, mesenteric, spermatic 
and hypogastric plexuses, which supply the intestinal and the greater 
part of the genitourinary tracts. 
*Read at the Thirty-Fourth Annual Meeting of the American Association of Obstetricians, 
Gynecologists, and Abdominal Surgeons, St. Louis, Mo., September 20-22, 1921. 
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In its course :l'rom the pelvis to the bladder the ureter lies in close 
3ontact with organs 'vhich not uneommonly are the seat of operable 
pathology. At its beginning· the right ureter is covered hy the third 
portion of the duodenum. The abdominal portions of ureters are 
situated immediately to the inner side of the colon. At the pelvic 
hrim, on the right, the ureter lies just to the inner side of the base of 
the appendix, and, not infrequently, is crossed by it; on the left, the 
m·eter is crossed b)' the first portion of the rectum. The pelvic portion 
of the ureter in the female, lies posteriorly to the ovary an~l, on its 
way to the bladder, passes through the base of the broad ligament 
to the side and front of the cervix and vagina; in the male, it is 
;;rossed by the vas deferens and Pnters the bladder immediately in 
front of the seminal vesicle. 
ETIOLOGIC FACTORS OF OBSTRUCTION" AND 'rHEIR RESULTING 
PATHOLOGIC CHANGES 
Xot uncommonly obstructed areas are found along the course of the 
ureter. They are of different types, and are caused by various etio-
logic factors. The causes may be extraureteral, including constricting 
bands, cicatrices, and sclerosed cellular tissue, which may either result 
from operative procedures or follow such inflammatory processes as 
Here belong also uterine, broad ligament and ovarian tumors, pregnant 
ctteri, scoliosis, anomalous blood vessels, etc. Obstructing causes may 
be intraureteral. Such are the impacted calculi, blood clots, and pus 
plugs, congenital stenosis, strictures from ureteral ulceration, etc. 
An obstruction may also be the result of such irregularities in the 
course of the ureter as kinks, angulations, and high insertion into the 
nelvis. 
These various etiologic factors give rise to many pathologic changes 
in the urinary tract. In a general way, we may say that a normal 
ureter, obstructed by any of the causes mentioned, becomes dilated 
above the site of constriction, the degree of dilatation depending upon 
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tion is bad and lasting, the dilated ureter may become elongated and 
kinked, the kidney may become hydronephrotic, and, if infection super-
venes, there may develop a pyoureterosis and pyonephrosis. 
If an obstruction takes place in an inflamed ureter, the character 
and extent of its pathologic changes \Vill depend greatly on the origin, 
nature and severity of the preceding inflammation, i.e., whether 
the inflammation was ascending or descending; extra or intraureteral; 
tubercular or nontubercular; acute or chronic; ulcerative or nonulcer-
ative. In any case, however, in the inflamed obstructed ureter the 
destructive changes are much greater and pyoureteronephrosis more 
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common than in the obstructed ureters without a preceding inflamma-
tion. 
We see from the above that the ureter lies in close proximity to 
organs which are frequently the seat of surgical lesions, and that the 
etiologic factors of ureteral obstruction and the pathologic changes 
they induce are various and complicated. Before we discuss the 
causative influence of these facts on our frequent failure to recognize 
and properly treat ureteral obstruction, I will cite three cases that 
came under my observation recently. 
OASES OF URETERAL OBSTRUCTION MISDIAGNOSED AND UNNECESSARILY 
OPERATED UPON 
CASE 1.-Miss B., age twenty-one, Western Pennsylvania Hospital, No. 1729. His-
tory, upon admission Aug. 10, 1920, as follows: For the last five years the pa· 
tient has been subject to attacks of pain in the right lumbar region, radiating to 
the front of the abdomen and bladder. No urinary disturbances accompanied the 
attacks. Por these complaints an appendectomy was performed three and one-half 
years ago. As the attacks recurred, she was operated upon eight months later, 
the stump of the appendix was removed and an operation for a Lane's kink was 
done. No relief followed the second operation, and a year later the patient was 
subjected to a third operation; this time for obstructing adhesions. As this also 
failed to give relief, a :fourth operation for adhesions was performed a year 
ago. The data obtained from the history suggested an investigation of the 
urinary tract. Repeated explorations of the right ureter showed an obstruction 
four em. above the right ureteral meatus, ·which vvas :fina1ly ]passed. The urine 
obtained from the right kidney showed a few leucocytes; otherwise it wa·s normal. 
A pyeloureterogram was taken, which demonstrated a dilatation of th.e ureter above 
the site of obstruction. A diagnosis of stricture of the ureter was made. 
CAsE 2.-1fJ:s. B., age 25, ·western Pennsylvania Hospita.l. No. 4694. She was 
admitted to the hospital DtJc. 4, 1919, with the following history. For nine years 
she has been suffering from a constant dull pain in the right lumbar region, with 
frequent acute exacerbations requiring morphine. The pains when severe, ra-
dia.ted to the right iliac fossa and down the thigh. She had frequency, nocturia, 
and, at times, hematuria. For this, six years a,go, an appendectomy and a right 
salpingooophorectomy were performed. No improvement followed. An x-ray ex-
amintttion three years ago showed a right-sided renal shadow, and an operation 
for nephrolithiasis was undertaken. No stone, however, was found, but a renal 
cyst was incised. Her condition remained unchanged except for the added chills 
and fever. Upon admission the urine showed pus; but the cystoscope revealed 
no pathology in the bladder. Repeated catheterization of the right ureter demon-
strated an obstruction about 10 em. a.bove the ureteral ostium, which was fina.lly 
passed. The specimen of urine obtained from the ureter waSI loaded with pus. A 
ureteropyelogram showed a dilated, kinked ureter with a large renal pelvis and ob-
literated major and minor calices. A diagnosis of a right ureteral kink with a 
pyonephrosis was made. 
CASE 3.-Mrs. S., age 28, Western Pennsylvania Hospital, No. 7603. After the 
delivery of her first child, six years ago, patient developed a backache, worse on 
the right side. During her next pregnancy, four years later, the backache some-
what improved, but after the delivery the symptoms became worse than ever. As 
the complaint was attributed to a lacerated perineum and cervix, a perineorrhaphy 
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;md trachelorrhaphy were performed two ancl one-half years ago. The pain, lww-
sver, grew gradually worse. Six months later, in addition to the backache, she 
leveloped a pain in the left groin which annoyed her so much that she consented 
to a second operation. The uterus was fixed and the appendix was removed. 
::-< o relief followed; in fact, her symptoms became worse. Chills and fever 1)egan 
·:o accompany the attacks of right lumbar pain. 
She was admitted to the hospital ::\iay J, 1917. Her urine was found to cou-
tain many red and white blood cells. Upon catheterization of her right meter, its 
upper third was found blocketl. Repeated attempts to pass the obstruction failed. 
_,.._ specimen of urine from the right kidney showed pus. An x-ray plate of the 
:ight urinary tract demonstrated a stone at the tip of the catheter and a uretero· 
;Jyelogram showed the ureter dilated below the obstruction. No opaque fluid was 
0ouncl above the stone. A right ureteronephrectomy, May 28, 1917, confirmed 
1 he diagnosis of an obstructing· ureteral calculus with pyonephrosis. 
CAUSES OF DIAGNOSTIC ERRORS IN URETERAL OBSTRUCTION 
The anatomic relations of the ureter and the complicated pathology 
ui the obstructed ureter, described above, explain, to a great extent, 
cJUr frequent failures to recognize and interpret disturbances of uret-
eral origin. '\' ot infrequently symptoms, that are due exclusively to 
)esions in the ureter, are ascribed to that of the adjoining oegans; 
and, when pathology in the ureter and its adjacent organs coexists, 
ti1e symptoms resulting from such combined pathology are attributed 
entirely to the neighboring organs, and the ureter is ignored in the 
Jiagnostic consideration. Sometimes, even after the surgical removal 
of adjacent. organs, the ureteral disturbances th-at persist after the 
Jperation are attributed to postoperative adhesions for which surgical 
procedures are recommended and carried out. 
Of all the abdominal organs, the appendix, in our observation, is 
.:.nost commonly involved in such diagnostic errors. As we mentioned 
ctbove, the ureter, at its second constricted area, is situated immediately 
One can easily see how, for instance, an acute right-sided ureteral pain 
irom an impaction of a calculus in this constricted area may be inter-
c>reted as an appendiceal pain; how a ureteral inflammation, resulting 
from extention of an appendiceal inflammatory process, may be over 
1ooked, and how the symptoms of ureteritis or ureteral strictures 
oeconclary to an appendectomy may be ascribed to postoperative ah-
clominal adhesions. 
The pelvic organs in the female are next in frequency involved 
'n such diagnostic errors. The intimate relation of the ureter to 
ll1e pelvic organs and the not uncommon exacerbation of ureteral dis-
turbances during menstrual periods lead us, when not sufficiently on 
~-uard, to interpret ureteral obstructive symptoms as those produced 
by the pelvic organs, to ignore them when they are secondary to pelvic 
pathology, and to ascribe them in postoperative cases to pelvic ad-
hesions. For similar reasons disturbances caused by ureteral obstruc-
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tion are incorrectly attributed to pathology of the recturu, colon, ileum, 
seminal vesicles, etc. 
INDICATIONS FOR INV:E:STIGATION OF THE "GRINARY TRACT IN CAREFULLY 
TAKEN HISTORIES 
Cases of ureteral obstruction always give in their clinical histories, 
if carefully taken, data indicating pathology in the urinary tract. 
With the great varieties of location, etiological factors, structure, and 
complications of ureteral obstruction, one cannot expect to obtain 
symptoms sufficiently characteristic, as to make a definite diagnosis; 
but a good history almost always gives data that suggest the investiga-
tion of the urinary tract, which usually lead to such diagnosis. These 
data include: 
1. Continuous ache or pain localized at some definite part of the 
urinary tract, the order of frequency of such locations being the 
kidney, bladder, and ureter. 
2. Intermittent attacks of severe pain in lumbar or ureteral region 
vvith radiations, usually, dovvnvvard tovvard the bladder and thigh, 
and, occasionally, upward toward the kidney, such attacks being fre-
quently accompanied by gastric disturbances, chills and fever. 
3. Urinary disturbances such as frequency, dysuria, and urgency 
(amounting at times to incontinence), which may be continuous or 
occur only during the intermittent acute attacks, the most common of 
these disturbances being frequency of urination. 
With such a history a urinalysis (in females, of a catheterized speci-
men) should ·be made; but while the presence of pus or blood in the 
urine, especially if i~ is known to be intermittent, is of unquestionable 
diagnostic value, negative findings can by no means exclude ureteral 
pathology. 
If the data obtained so far suggest an investigation of the urinary 
tract, a physical examination of the kidney and ureter should be made 
first. By first percussion over the lumbar region and by bimanual 
pressure over the lumbar and hypochondriac regions we look for renal 
tenderness. At the ureteropelvic junction and at the brim of the 
pelvis by pressure and palpation, we try to make out the tender, 
dilated ureter if such be present. By vaginal we can examine the 
lower third of the ureter. This last examination is of particular im-
portance, for by it the terminal three inches of a pathological ureter 
can be felt as a cord-like, tender tube along the anterior and lateral 
fornices of the vagir1a as it runs back,vard, upv1ard, and out\vard to 
the pelvic wall. As a part of the physical investigation an examina-
tion of the pelvic organs and the appendix should be made on account 
of their anatomic relationship to the ureter and the influence of their 
pathology on ureteral obstruction. 
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METHODS OE' INVESTIGATION OF URE'rERAL OBSTRUCTION AND THEIR 
RELATIVE IMPORTANCE 
The patient is cystoscoped and a careru1 mspection of the ureteral 
Drifices is made. We may find the cause of the obstruction right at 
the ureteral meatus, may see a stone presenting at the orifice, or an 
edematous and inflamed meatus, suggestive of a calculus, immediately 
above it. 'VVe may notice a stenosed, prolapsed, dilated, or ulcerated 
ostium; we may find the meatus obstructed by a papillomatous growth 
or, in bad cystocele cases, by extensive folds of the mucous membrane. 
After careful cystoscopic inspection of the orifice, an opaque grad-
uated catheter is introduced as far as possible into the suspected 
ureter, preceded, if required, by ureteral meatotomy for stenosis. 
A specimen of the kidney urine is then obtained for culture, chemical 
and microscopic analysis, and, if tuberculosis is suspected, guinea 
;_->ig inoculation. 
Whether the catheter is passed up into the kidney or, on repeated 
.a.t·~t;mpts, is stopped at a definite point belovv it, the qu.estion of 
absence or presence of obstruction is not definitely settled. Such 
Jbstructing factors as calculi, angulations, or constrictions from ex-
ternal pressure, may be present; and yet the catheter may pass up into 
>:he kidney. Even bad cicatricial strictures resulting from ulcerations 
may, at periods of greater patency, permit the passage of a catheter. 
On the other hand, in the absence of obstruction in the ureter, the 
~atheter may be prevented from going up into the kidney if caught in 
:~. small diverticulum, valve, or in the wall of a somewhat dilated and 
freely movable ureter. In certain conditions, however, the catheter 
joes give us very suggestive information, A "hang" during the with-
drawal of a catheter speaks in favor of a stricture; a rapid collection 
through the catheter, with the aid of a syringe, of more than 15-20 
G.C. of urine, sugg-ests a hydro- or pyonephrosis; and the finding of 
scratch marks on a waxed tipped catheter used for ureteral examina-
-clon diagnoses a calculus. If an x-ray picture is taken with the 
:oatheter in position, the catheter shadow may also demonstrate the 
The most valuable aid, however, in the diagnosis of ureteral ob-
struction is given by ureteropyelograms. The opaque :fluid injected 
into the ureter and renal pelvis gives us x-ray shadows which, if 
properly interpreted, supply us with valuable information that cannot 
be obtained by any other means. It shows such cases of ureteral 
obstruction as kinks, strictures, etc.; it demonstrates constrictions 
resulting from extra ureteral pathology; it discovers such diagnosti-
cally difficult conditions as obstruction by an anomalous renal vessel; 
it distinguishes the simple inflammatory stricture from tubercular and 
both from noninflammatory obstruction; it proves definitely the pres-
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ence of the obstruction by demonstrating the dilatation of the ureter 
and pelvis above it; it gives quite a definite idea about the extent 
of pathologic changes, and, not infrequently, about the prognosis and 
treatment of ureteral obstruction. True, ureteropyelography entails 
some technical difficulties and, if not carefully done, is liable to cause 
pain and injury to the patient; but this applies just as well to many 
other diagnostic and therapeutic procedures. In our judgment a great 
deal of these difficulties may be avoided if we us~ smaller catheters, 
inject smaller quantities of opaque fluid, and drain away the fluid 
through the catheter after taking the ureteropyelograms. This has 
been our experience in several thousand pyelograms. · 
I have called attention in this paper to the frequent failures to diag-
nose ureteral obstruction, gave as reasons for them the anatomic rela-
tionships of the ureter and the great variety of obstructive factors; I 
brought out the point that good histories and careful physical exami-
nations could be relied upon to give us the indications for investigation 
of the urinary tract; and, finally, discussed the diagnostic value of 
cystoscopy, ureteral catheterization, and ureteropyelograms in the 
cases of ureteral obstruction. 
If the studies suggested above were conducted in doubtful urological 
cases, many a patient could have been saved the trouble of unnecessary 
treatment or operative procedures, and could have their pathologic 
lesion corrected before it became irreparable. The unfortunate re-
sults of the neglect of such investigations are seen in almost every 
clinic. Attention of the profession, especially the surgical, should be 
called to it. True, ~mch investigations require a great deal of effort. 
It demands a carefully taken history, a complete urinalysis, an exami-
nation of the abdominal and pelvic organs, a cystoscopic examination, 
a catheterization of one or both kidneys, an x-ray study of the urinary 
tract; and, not infreqwmtly, of such abdominal organs as gall bladder, 
colon, stomach and duodenum. Sueh a study is time consuming, expen-
sive, and requires a close cooperation of well organized cystoscopic, path-
ological and roentgenologic departments. All this is true, but let us 
not use such arguments against diagnostic methods of procedure that 
are intended to save Inany lives and much unnecessary suffering. 
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